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Iliorenal artery bypass grafting to facilitate
endovascular abdominal aortic aneurysm repair
Peter H. Lin, MD, Kenneth Madsen, MD, Ruth L. Bush, MD, and Alan B. Lumsden, MD, Houston, Tex
Effective endovascular repair of an infrarenal abdominal aortic aneurysm (AAA) requires adequate proximal and distal
landing zones to allow secure endograft attachment. We report a patient with an infrarenal AAA originating 3 mm below
the left renal artery with cardiac morbidity that precluded open AAA repair. Left renal artery relocation with
retroperitoneal iliorenal bypass grafting was performed to lengthen the proximal landing zone, which facilitated
successful endovascular AAA repair. Postoperative surveillance after 3 years showed aneurysm reduction with a patent
iliorenal bypass graft. This case underscores the utility of a combined open and endovascular approach in treatment of a
challenging aortic aneurysm. (J Vasc Surg 2003;38:183-5.)
Conventional endovascular repair of an infrarenal ab-
dominal aortic aneurysm (AAA) requires a proximal aortic
neck at least 15 mm long to allow proper endograft fixa-
tion. This ensures secure longitudinal endograft attach-
ment to reduce the likelihood of both device migration and
proximal endoleak. Infrarenal AAA with short proximal
aortic neck or pararenal AAA constitutes an anatomic con-
traindication for endovascular treatment because of con-
cern associated with inadequate proximal endograft fixa-
tion. We report a patient with an infrarenal AAA that
originated 3 mm below the left renal artery. To lengthen
the proximal aortic neck, the left renal artery was relocated
via retroperitoneal ilieorenal bypass grafting, which was
followed by concomitant endovascular AAA repair with a
unibody bifurcated device. This case underscores the role of
adjunctive open repair in endovascular treatment of ana-
tomically challenging aortic aneurysm.
CASE REPORT
A 79-year-old man had an asymptomatic infrarenal AAA,
which was detected at serial computed tomography (CT) of the
abdomen, that expanded from 5.8 cm to 6.4 cm in diameter over
6 months. His medical history was significant for congestive heart
failure (ejection fraction, 25%), hypertension, diabetes, and severe
aortic insufficiency. Renal function was normal. A preoperative
aortogram demonstrated an infrarenal AAA originating 3 mm
below the left renal artery and 15 mm below the right renal artery
(Fig 1). Short proximal neck length of 3 mm was similarly demon-
strated on a CT scan of the abdomen. With cardiac morbidity, the
patient was deemed a high-risk candidate for conventional open
AAA repair, because of concern that cardiac function would not
tolerate aortic cross-clamping.
A combined open and endovascular approach was performed
to repair the AAA, which included left renal artery relocation
followed by aortic endograft placement to exclude the AAA.
Because of the short proximal aortic neck below the left renal
artery, left renal artery relocation was performed, with iliorenal
bypass with a 6 mm Dacron graft through a retroperitoneal ap-
proach, which effectively increased the proximal landing zone to
15 mm below the right renal artery. Immediately after the iliorenal
artery bypass, endovascular AAA repair was performed with an
Ancure endograft device (Guidant, Menlo Park, Calif) through
bilateral groin incisions. A completion aortogram showed a patent
left iliorenal bypass graft and secure aortic endograft attachment
without endoleak. Renal function remained normal after surgery.
Recovery was unremarkable, and the patient was discharged to
home 6 days later. Follow-up annual CT scan of the abdomen
demonstrated gradual reduction of AAA diameter. At 3-year fol-
low-up, bilateral renal arteries remained patent and renal function
was normal (Fig 2). The AAA was reduced to 6.1 cm in diameter.
DISCUSSION
This case report is unusual in that combined open and
endovascular treatment was used to achieve a successful
outcome in a patient at high risk with multiple contraindi-
cations to either open or endovascular AAA repair alone.
Because of severe aortic insufficiency and low cardiac
ejection fraction, conventional open AAA repair was
deemed too risky in our patient. We believed open AAA
with aortic cross-clamping would create undue ventricular
afterload that the patient’s heart could not tolerate because
of comorbid conditions. Open repair of pararenal aortic
aneurysm is a technically challenging operation, with mor-
tality rate 4% to 9%.1-3 Operative repair of this complex
aneurysm requires extensive exposure, suprarenal cross-
clamping, and possibly visceral or renal artery revasculariza-
tion. Operative mortality is no doubt heightened by the
technical complexity of pararenal aneurysm, particularly in
patients with underlying cardiac morbidity, as in our pa-
tient.
The short proximal aortic neck in our patient also
presented anatomic difficulty for endovascular repair. All
available endograft devices approved by the Food and Drug
Administration require a minimum of 15 mm of aortic neck
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length to enable adequate endograft fixation.4 Although
initial reports show that suprarenal AAA endograft devices
in clinical trials are efficacious for treatment of pararenal
AAA, inclusion criteria of clinical trials require a minimum
of 5 mm of aortic landing zone, and thus our patient was
not qualified for study enrollment.5,6
With rapid AAA expansion in our patient, it was be-
lieved that continual observation would carry enormous
risk for aneurysm rupture and patient death. Since neither
open AAA repair nor aortic endografting alone seemed
plausible to treat the AAA effectively with low risk for
complications, we elected to use a combined treatment
approach, with renal artery relocation followed by en-
dograft placement.
Unusual aortic anatomy in our patient included asym-
metry of origin of the bilateral renal arteries. Although the
left renal artery was only 3 mm above the AAA, the right
renal artery was 15 mm above the AAA (Fig 1). By relocat-
ing the left renal artery via iliorenal bypass grafting, the
proximal aortic neck distance was effectively lengthened to
15 mm, sufficient for endovascular AAA repair. Iliorenal
bypass grafting was performed through a retroperitoneal
incision, without need for aortic cross-clamping. The pa-
tient was placed in a right lateral decubitus position for the
retroperitoneal iliorenal bypass procedure. Immediately af-
ter the operation he was placed supine, and conventional
aortic endografting was performed through bilateral femo-
ral artery cutdown. The benefit of a retroperitoneal abdom-
inal approach in a vascular operation has been document-
ed.7 Incision pain in our patient was well controlled with
epidural analgesia. He was allowed a regular diet on post-
operative day 3, after resolution of postoperative ileus.
The concept of artery relocation to facilitate an endo-
vascular AAA procedure has been reported.8,9 In these
reports, the hypogastric artery was relocated to preserve
pelvic circulation so that the stent graft could anchor in the
external iliac artery in patients with aortoiliac artery aneu-
rysm. Our case is unique in that it represents the first
reported case of renal artery relocation performed to facil-
itate proximal endograft attachment. The success of our
treatment was highlighted by the CT scan 3 years later,
which showed a patent iliorenal graft with AAA regression
(Fig 2).
As endovascular technology continues to evolve, use of
endografting will likely be extended to juxtarenal AAA.
Several reports have demonstrated the feasibility of using
branched stent grafts to treat suprarenal and thoracoab-
Fig 1. Preoperative aortogram demonstrates an infrarenal AAA
originating 3 mm below the left renal artery and 15 mm below the
right renal artery.
Fig 2. Three-dimensional CT scan of the abdomen obtained 3
years after surgery demonstrates a patent left iliorenal bypass graft
with AAA regression.
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dominal aortic aneurysms.10,11 In these cases, a specially
designed aortic endograft with branched stent graft side-
arms was placed individually in the visceral and renal arter-
ies to fully exclude a suprarenal or thoracoabdominal aortic
aneurysm. Recent clinical trials have similarly demonstrated
promise in treating pararenal AAA with fenestrated en-
dograft devices.12,13 More clinical evaluations are needed
to ensure that this endovascular technology provides dura-
ble and efficacious outcome in treatment of these challeng-
ing aortic aneurysms.
In summary, our report underscores the utility of com-
bined endovascular and open surgical treatment in patients
at high risk with a challenging pararenal AAA. Familiarity
with both operative principles in vascular surgery and cath-
eter-based skills in endovascular therapy provides vascular
surgeons with a wide variety of options in treating challeng-
ing aortic aneurysms.
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